Fine structural localization of alkaline phosphatase in rat ovum during cleavage.
On a submicroscopic level alkaline phosphatase activity was demonstrated by cytochemical methods in all stages of segmenting rat ova under survey, i.e. in the unfertilized and fertilized ovum, in the two-, four- and eight-cell stages and in the blastocyst. The reaction product was present in some cytoplasmic organelles as well as on cell membranes. A considerable number of cytoplasmic organelles with alkaline phosphatase activity was found in all stages from the one-cell up to the eight-cell stage. The reaction product was deposited in the tubules and vesicles of the smooth endoplasmic reticulum, in the nuclear envelope and in the Golgi complex as well. Some multivesicular bodies, autophagic vacuoles and majority of residual bodies out of the secondary lysosomes showed enzymatic activity. In the multicellular stages no significant differences were observed between the individual blastomeres in the incidence and distribution of the alkaline phosphatase activity. On the blastocyst-stage was found a low incidence of enzymatically active cytoplasmic organelles. Alkaline phosphatase activity was demonstrated in some minute vesicles below the cell membrane and in some secondary lysosomes. No essential differences were found between the cells of the embryoblast and the cells of the trophoblast in the incidence of enzymatically active structures. In the one-cell stage the activity of alkaline phosphatase was present on the cell membrane only sporadically, in the two- and four-cell stages enzymatic activity was found in this localization in a third of all specimen. In the eight-cell stage alkaline phosphatase activity was demonstrated on the cell membranes of all blastomeres. In the blastocyst the reaction product was deposited regularly on the membranes of the trophoblastic cells turned towards the zone pellucida, frequently on membranes of mutual tactile cells of the trophoblast and the embryoblast and only sporadically on cell membranes limiting the blastocyst cavity.